ABSTRACT
INTRODUCTION
For the over 2 million women and men recovering from cardiac events annually, performance of regular aerobic exercise is a recommended, central component of rehabilitation and risk factor reduction. Guidelines from the American Heart Association recommend that following cardiac events individuals should exercise at a moderate level of intensity for at least 30 min daily on most, and preferably all, days of the week (1). Data from meta-analyses evaluating the effectiveness of exercise in over 8,000 cardiac patients indicate that exercise produces a 25% reduction in fatal cardiac events over the 1st year and a 20% to 27% reduction in overall mortality over the first 3 years following the event (2-4). In addition to reduced morbidity (5,6) and mortality (7-9), exercise after an acute cardiac event increases cardiovascular functional capacity; decreases myocardial demand; improves blood pressure control, weight management, and lipid levels; improves physical and psychosocial functioning (7, 8, 10) ; and retards the progression of atherosclerosis (11, 12) . Continued exercise, however, is required to sustain these effects.
Participation in an outpatient cardiac rehabilitation program (CRP) is the usual first step toward developing an exercise routine for secondary prevention of cardiac events and to extend disability-free survival. Outpatient CRPs (also known as Phase II CRPs) provide medical evaluation, prescribed exercise, and cardiac risk factor modification counseling several times a week for 6 to 12 weeks. Despite experiencing a recent life-threatening cardiac event and having invested time and energy in a 12-week CRP, only 15% to 50% of persons who attend CRPs are exercising 6 months later, and even fewer are exercising 12 months later (13) (14) (15) . This downward trajectory of exercise participation during the year following an acute cardiac event results in a large number of cardiac patients who are not exercising at levels needed to achieve the health benefits of exercise. Differences in exercise also exist by race and gender. African Americans are less likely than non-Hispanic Caucasians (16, 17) to participate in cardiac exercise programs or lifestyle exercise, and women are less likely to participate than men (14, 18, 19) .
Greater participation in an exercise regimen is associated with less comorbidity (20,21), body fat (22-24), heart failure (25,26), muscle or joint pain (27) and angina (23,28), and greater fitness level (29-31). Psychological and cognitive variables that positively influence exercise in cardiac patients are motivation (32,33), health beliefs and self-efficacy (29, (34) (35) (36) (37) , and lack of depression (20, 25, 38) . Demographic and social support variables have a mediating effect on the factors that influence exercise in cardiac patients (19, 20, 24, 34, 39, 40) .
Interventions to increase exercise in healthy individuals have shown some success and can serve as a model for health behavior change in persons with cardiac events. Successful interventions include group walking (29), teaching relapse prevention and problem-solving techniques (41,42), and small-group weekly meetings (43). The Activity Counseling Trial assessed the use of exercise counseling by primary-care clinicians, but unfortunately limited effectiveness was found (44). Interventions to increase exercise using targeted messages and tailored communication strategies also have shown some effectiveness to change physical activity in community populations (45). Meta-analyses of interventions to increase physical activity indicated that larger effect sizes were found when interventions were targeted to a specific population, incorporated self-monitoring, delivered in groups, recommended moderate level activity, and included intense contacts between participants and interventionists (43). The most effective interventions employed behavioral approaches, consisted of supervised exercise, and involved continuing contact (46). Unfortunately, cardiac patients were excluded from most of the studies in these reviews because of their "at-risk status." In addition, recent meta-analyses of the effectiveness of cardiac rehabilitation programs have not included long-term exercise as an outcome (7). Thus, there are few reports of effective interventions to increase long-term exercise following acute cardiac events. The purpose of this study was to test the effectiveness of the CHANGE intervention on exercise maintenance in the year following completion of a cardiac rehabilitation program. It was hypothesized that the CHANGE intervention would increase the number of individuals who continue to exercise and increase the amount of exercise during the year after a cardiac rehabilitation program. It also was hypothesized that motivation, self-efficacy, social support, problem solving, and health beliefs would mediate the relationship between the cognitive-behavioral CHANGE intervention and exercise outcomes.
THE CHANGE INTERVENTION
Titled "Change Habits by Applying New Goals and Experiences" (CHANGE), the intervention consists of five small-group (6-8 people) counseling and behavior modification sessions for participants attending a CRP in which they are taught self-efficacy enhancement, problem-solving skills, and relapse prevention strategies to address their identified exercise maintenance problems. The CHANGE intervention is based on several cognitive-behavioral theoretical frameworks: social problem-solving model (47), self-efficacy theory (48), expectancy-value theory (49), and relapse prevention theory (50). Greater detail of the CHANGE intervention, including research support for its theoretical base, has been previously reported (51). The intervention is provided in three 1½-hr sessions once a week during the last 3 weeks of the CRP and two sessions held at 1 and 2 months following completion of the CRP. An experienced cardiac nurse trained in the protocol taught each session in a small conference room adjacent to the CRP area. Small-group social interaction, peer modeling, self-assessment, goal setting, and problem-solving activities are introduced in the educational sessions and reinforced in later sessions. Eighty percent of the CHANGE participants attended at least 80% of the CHANGE intervention sessions. Although participants did not pay for the intervention, the costs of delivering the intervention were approximately $30 per participant (nurse salary and teaching materials).
METHOD Participants
A convenience sample of 273 individuals who had a recent cardiac event (myocardial infarction, coronary artery bypass surgery, and/or angioplasty) was consecutively recruited near the end of their cardiac rehabilitation program from three outpatient cardiac rehabilitation programs in Cleveland, Ohio. Participants were enrolled between November 2000 and December 2002. In an effort to obtain sufficient numbers of women and minorities, every woman and every minority individual meeting the study criteria were approached for participation; every other Caucasian man was approached. Individuals were included if they were younger than 20 years of age and were able to read and speak English. Individuals were excluded if they met any of the high-risk criteria for safe exercise participation following a cardiac event, including ejection fraction less than 30%, decrease in systolic blood pressure of more than 15 mmHg with exercise, serious arrhythmias at rest or exercise induced, and exercise-induced ischemia indicated by angina more than 2 mm ST segment depression on the ECG (52,53).
Fifty percent of the individuals approached refused participation. This refusal rate is consistent with other studies of interventions for patients in the early months following a cardiac event (14, 54, 55) and was lower in African Americans compared with Caucasians. Refusals were equally distributed between women and men. The major reason for refusal was perceived burden of the study protocol. Of the 273 individuals (107 women and 166 men) who agreed to participate, 53 (19.4%) withdrew during the study period. Twenty-three participants withdrew between recruitment into the study and the beginning of exercise data collection (14 between recruitment and randomization, and 9 between randomization and the end of their CRP) and were excluded from all further analyses. Although 30 individuals withdrew at some point during the 1-year exercise data collection period, they were included in the analyses of the final sample of 250 because sufficient data were available to conduct
